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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3, 6-9 and 1 1-15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US 4,632,514 (Ogawa et al) in view of US 6,271,902 B1 (Ogura et 
al). 

Claims 1-3. 7-9 and 13-14 . Ogawa discloses (col .9, line 48 - col. 10, line 26; 
Fig. 15) that a liquid crystal display device (electro-optical device) having a color filter 
substrate and the color substrate comprising: 
a substrate (2b); 

a first colored layer (such as G color filter) in a first region of the substrate, 

and forming a first colored step as shown in Fig.1 5; 

a second colored layer (such as B color filter) in a second region of the 

substrate, and forming a second coloring step as shown in Fig. 15; 

the first colored layer (such as G color filter) and the second colored layer 

(such as B color filter) are disposed adjacent to each other; 

a surface of the second region (such as the surface of the B color filter) is 

higher than a surface of the first region (such as the surface of the G color 

filter), and there is a step difference plane (such as a portion of the conductive 
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film 5b between the two color filters being formed as a step difference plane), 
and that is between the first region and the second region. 

lliililliillllll^ 




Ogawa does not explicitly disclose that forming an interface potion or forming a 
step difference plane in a region, i.e., forming the interface portion between the first 
colored layer and the second colored layer in a region toward the second region from 
the bottom portion of the step difference plane or forming the bottom portion of the step 
difference plane in a region toward the first colored layer from the interface portion 
between the first colored layer and the second colored layer; and that also is the color 
filters overlapped each other and having a protrusion on a surface of the interface 
portion as claimed in the claims. 

However, Ogura discloses (col. 12, line 61 - col. 13, line 33; Fig.4) that the edge 
portions of the adjacent coloring layers (4) are overlapped with each other, and the 
edge portions of the coloring layer (4) form convex portions (protrusion) in the 
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overlapped portions. Because the protrusion is formed between the two coloring layers, 
and that combined with the reference Ogawa, the interface portion between the two 
colored layers would be formed in a region toward the second region, such as the B 
colored region, from the bottom of the step difference plane (a portion of the conductive 
film 5b of the Ogawa, and that is inclined plane); and the bottom portion of the step 
difference plane, such as the bottom potion of a portion of the conductive layer (5b) in 
the Fig. 15 of Ogawa, would be formed in a region toward the first colored layer, such as 
the G colored region, from the interface portion between the two colored layers. 




Ogura also discloses (col. 9, line 62 - col. 10, line 8) that the overlapped portion of 
the coloring layer forms a convex portion (protrusion), and that the convex portion 
(protrusion) plays a bank role and allows the overcoat material (the overcoat layer 
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functions as a protection film) to flow toward the center of the pixel to smooth the 
surface of the pixel portion so as to improve the surface smoothness of the pixel portion. 
Ogura also indicates (col.1 0, line 65 - col.1 1 , line 2) that the improvement of the surface 
smoothness of a color filter substrate is a very critical matter for ameliorating and 
improving the optical characteristics as well as display quality of a color liquid crystal 
display device. 

Therefore, it would have been obvious to those skilled in the art at the time the 
invention was made to arrange the two colored layers overlapped each other on the 
interface portion and a protrusion is provided on the surface of the interface portion 
between the two colored layers as claimed in claims 1-3, 7-9 and 13-14 for improving 
the surface smoothness of the pixel portion so as to improve the optical characteristics 
as well as display quality of a color liquid crystal display device. 

Claim 6 . Ogawa discloses (Fig. 15) that a conductive film (5b) functions as an 
electrode integrally formed on a surface extending from the first region (such as G 
colored region) via the step difference plane (such as a portion of the conductive layer 
5b between the two colored regions) to the second region (such as the B colored 
region). 

Claims 11-12 and 15 . Ogawa discloses (Fig. 15) that a liquid crystal display 
device (electro-optical device) comprising a liquid crystal (1) (electro-optical material), a 
color filter substrate (2b), and the thickness of the liquid crystal layer in the first region 
such as the G colored region (dG) being thicker than the liquid crystal layer in the 
second region such as the B colored region (dB), and that is corresponding to the height 
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difference between the two regions in the color filter substrate (2b). Ogawa also 
discloses (col .2, lines 52 - 63;Fug.4) that by impressing a voltage above the threshold 
voltage (that is controlled by a switching element such as thin film transistor TFT) 
across the conductive films (5s, 5b), the molecular alignment of the liquid crystal is 
changed, so as to modulate light passing through the liquid crystal cell, so that applying 
an electric field to the liquid crystal (electro-optical material), and that is a conventional 
and basic principle of color liquid crystal display apparatus, and that would have been at 
least obvious. 

3. Claims 4-5 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ogawa and Ogura as applied to claims 1-3, 6-9 and 1 1-15 above, and further in 
view of US 6,501 ,521 B2 (Matsushita et al). 

Claims 4-5 and 10 . lacking limitation is such that a light transmission portion is 
provide in the first region (transmission region), and a light reflection portion having 
reflection layer is provided in the second region (reflection region), and the light 
reflection portion including the interface portion (between the two colored regions); and 
the light reflection layer having opening in the first region (transmission region) is 
formed to cover the interface portion (between the two colored regions). 

However, Matsushita discloses (col.7, line 56 - col.8, line 43; Figs.1-2) that a 
liquid crystal display device having a light transmission region (Tr) and a light reflection 
region (Re), and a light reflection film (11) having light-transmitting through hole portion 
(21) as the opening of the reflection film (11) under the color filter (10), i.e., a light 
transmission portion (Tr) enables light to be transmitted is provided in the first region 
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(transmission region), and a light reflection portion (Re) having a light reflection layer 
(1 1 ) is provided in the second region (reflection region), and the reflection film (1 1 ) 
covers the interface portion (between the two color filters, such as between color filter B 
and color filter G), so that is the light reflection layer covers the interface portion 
(between the two color filters) and the light reflection portion having the interface portion 
(between the two color filters). Matsushita also discloses (col.6, lines 20-54) that with 
such a liquid crystal display device, it is possible to realize a reflection color display with 
a desirable color reproducibility and also to realize a transmission color display with a 
desirable color reproducibility. 

Therefore, it would have been obvious to those skilled in the art at the time the 
invention was made to arrange a light reflection layer having opening is formed, and the 
light reflection layer covers the interface portion (between the two color filters) so as to 
form a light transmission region and a light reflection region as claimed in claims 4-5 
and 10 for achieving a reflection color display with a desirable color reproducibility and 
also achieving a transmission color display with a desirable color reproducibility. 

Conclusion 

4. The prior art made of record and. not relied upon is considered pertinent to 
applicant's disclosure. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mike Qi whose telephone number is (571) 272-2299. 
The examiner can normally be reached on M-T 8:00 am-5:00 pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on (571 ) 272-2293. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Mike Qi 

Patent Examiner 
May 19, 2005 



